Expression of an alkalo-tolerant fungal xylanase enhanced by directed evolution in Pichia pastoris and Escherichia coli.
The alkaline stability of the xylanase from Thermomyces lanuginosus was further improved by directed evolution using error-prone PCR mutagenesis. Positive clones were selected by their ability to produce zones of clearing on pH 9 and 12 xylan agar plates. Variant NC38 was able to withstand harsh alkaline conditions retaining 84% activity after exposure at pH 10 for 90 min at 60 degrees C, while the parent enzyme had 22% activity after 60 min. The alkaline stable variant NC38 was cloned into pBGP1 under the control GAP promoter and pET22b(+) for expression in Pichia pastoris and Escherichia coli BL21, respectively. Best extracellular expression of the recombinant xylanase was observed in P. pastoris (261.7+/-0.61 U ml(-1)) whereas intracellular activity was observed in E. coli (47.9+/-0.28 U ml(-1)) was low. Total activity obtained in P. pastoris was 545-fold higher than E. coli. The mutated alkaline stable xylanase from P. pastoris was secreted into the culture medium with little or no contamination by host proteins, which favours the application of this enzyme in the pulp and paper industry.